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Figure 1 Scientists and Engineers per 
1,000 Members of the Labor Force, for 
Selected Countries: 1990 



Slngaport 
Japan 
Great Britain 
United States 
Formar FRO (1987)* 
Franca 
Australia (1991) 



16.3 



'/////////. 



38 




'////// // / // /////A 32.8 
V////////////A 29.3 



^^^2||gg23 24.9 
■Jl^^M 24.4 



10 20 30 40 

No. par 1,000 In the Labor Forca 



Scientists V/A Englnaara 



• Wait Germany (with 1949*1990 borders). 

Source: Zaslow, 1999, p. 2; 

Table Sing-l(90)i International Database 



50 





(joJ{&) SCIENTIST cLoJlf kJjJU (f>#bd) Objo^}[ dxmjjjJbl 



dlxu 0* <0j^&& g\ (jj2y\ <0jj%au 




s % & 

ill uu^j uSnjl q\ idjojuubl (OJoVJl tamiiq uaX0 UAkxk) 
Uioi <bq& Jl^ Jali^Jl &» t^xAsM pjiiiH <§ fx&\qki» 
VJq cull (O^c^jj toxk# (o\juj\J\j &Liii9 4U^xdJy^ 



UJl^ Cj6cl9 U& <oJc^ 1^9 «( (CxdvijJD foju^is <cxkxn &xIj u\ 

>| « '| | | tm tt w i> y u u v *tt»|| » j/« « 

W. |*» || || || | u •* •* i » » * 1 1 * || |£ • • 



:\\^*imX) uiul qibq 




S S i I 

..SjJLJi J c**^-»l ..J^JI C«.« J g ..(J^-W 



i 



c 



I 





5 mm 6 mm & 

<^<ji2{^) ^^j>y\g Jio^dlg jdJ^d) jx^Au}2bg . CLl/2& <^Lwl 



M 

JuoJXx) f>]Lu){) L> ) ddm^[^^J>y\g jOd^iSog A&)9$ 
^jOo^g LiLog Lud& ^gfo ^Jill &xy>j£)[ JgjJl <J}b*-) 



J&juoXjjjXI (xLol ddlfrojti Co Col . ^til^gjJlg J}&yij4®jj 

s 

j?(i> S^&Jg £*jJ6\ (ju9tij ^Log ^ol&j^fcb otW^ c)' 




9 m $ * MM M ** M M ^ ** M M** " M M M M 9 M 

du^dip dw fOAbl dmsj (fx) I dSUwl do by cUlju 

it v 0 it u u v u v it a u M M M M M y y M M 

OQ&jvrg xwbl ogjgjzj cjujui elmsJy elAjulg ..dm& 

oOjux& dfblw dmJbdlfli&jbrb ugLrg^x/jUJI 



£ 

JdlS^o J? *Lodx)l ojq iiLol cbJl g-{J&* Co jixLo dx^llg 
Jboo J? <Z,$l)2hl Kj^jjJuJi ^juf\ < c^gJu) ^yG^oJl 

M ** * 00 

^ULuJZj ojq GO JJjoSj (Jo cUy&lg .#)UJl dudSti Jboo 9Q9 t />l^ 

.cLojiSiibl i)9jJ[J(Qj[jjjj[^(j^[^(j[jjJ ( Co 



3J^ jjjJlJL^ dill! 

jl*u j* vij ^ui «y ^ Ji 



^ ' ' ^ UU. ^ V 4j! JI 



UU U » U if U « U U U U U *► U U U O « * »» V * V 

(jvjjd uvS ul «vmsu\ (jud nan \jJbj oivjun oil an 
(Siuo (Jl^ juojl5U qju)\ <Uuuq io^ulu «vi)&fi)\ uUJvpq 



M 

uWA]\ <i\fr\ uUqjlj vftj\j f vuaJl uuii\)jJ\ c8 <pu)l dufii 

.din «uiio\o^ftju) 




M 

UUO JULfiJUUJJ (Jjg) 




? - 




mm mm mm M mm 



JjJjUs) dlloXi Cx>& 



mm s 



jjti&[ }l9 cb&olsJlg cbyjtiJl db^xjJJ ISLpgg (jy^f j3g Col 
Jjl^Jlg ^L&UjJI %Laii s(y^xSd\ jdX^xt b® Jtib <>( <^£>9 



M 

oXjQj yd&ollJlg SbgjlDl J? OUjXJ Log . gxdS^oJi Aj3\ gjux> 
cffiil ^a*JD dfauav dlLobg JjJjLuo djuoauJl tuG> J? cdtgb)' 

m * mm m m S ^ m mm ^ mm mm ** * 

— A I 

0 <0jJd)\JbO 
ii> J? MjjO (#Lo (jjL&hul 

mm 

0 6 00 

+Zs(9txvuo ^gS>gj cXXxxjJI %Lpg 




( 40 ) 





j ^>^J| j l^>^ ^ Ij— if . .o^^l 



iM 



cJJ^w ^JJu u^Ub ^JLUl*)| J ^Ltl . . L->^J 

«jy|>^Lil t ^M-il tdiJ^-izJ J-t-lJb cji^uJ JLjlJJ 

. W 4*Ju* Jji»l J-AiJI j jJj 



(«) 

^JuiJLJfjJ yfg dLuopdi (xjU>- J$jjjj(juo ^JuO<& ^jjJ^ sb^^l ^ (^Mjjjj 

u ■ 'att u *► u u m ^ u u u ■» u 9 u o u u U u u h w « u u uwduv 

ub»h (juo V5UVI (Cusi)\ & iViit in ulud uvsjooJvq di^iu)\ 
.o^tScJo *s\xAe> hupA f&i&UH ataJ\ ulhi <uA o*W> cuu 




1X0 u^u Co lyzxti <0jj$bo o^o Co o&xu) LojJl& 

oh <j#Jfco UxuJ LlxuiJ JgXi £(j&Xi 

kJjJM LojJl& Col . ( (b9A& £?%p\j dxjojuLiti IdJ^j^l 

Jul&)l yf isLo <JjjX) Y 0^9 '*&jJl)1 
dbgj&z Co < J<& (4L0 c^yii) Lojd& Col < (jDifiblf) 

Ouui li0g , ZjpP ol9& frpy^ yoJbJI ^plmhi39 

&k&uj (#il ddlxJl &dix)l tfgjJ dxxwJb sbjjJlJJ (hzxS^zJl 




Cu^Ull 6^1 gall q coxuLu^ll jojfi^lflJbl ouJjs 

^ m m 

&y^j^ oojij^i Ku>ibjjj 

.(gJsl^ vjUs sSjuog l^lyl &>jl;U vaV^ll 



rnn*c % 




TMLO" Mcrtn 

TOP SOU; ra«ntcUII|0-IOO««u<l 
or ame MB (0 - ICO MMMMH4 
KUTttaatwcWID-lMpw 

oftoKf) 




Csij^XilU Ob^U vsi^Ujo oIa!miUjo^99 . OauOjfclislal 



lgx9 ujjjjj .sbjisJI vJUdJ Ovuulu)^)! Oou)I 

.yl>^lQ^9 0JJ>sJI 



C&mu OJ^bJI QduJI Oj/Xill 



cOvxjjiilbl al^l hajo jjj&II Igxl^ juoisJ 



♦ 

Ba 141 



9 W U U U » W U U 

c&^Ujj^l* ejj(kto})l o^yi 




s. 















y"(x)+ a/W + cyW= /W 












d 2 f(x,y) ^ 2 f(x,y)_ (j 

dx 2 dy 2 







?Vi}xfiU OjjaiJ\ <9ysj\ 




i &xM\ olutfq dipU dil^ b<sakhb\ pm\ jUSaJ all <oi dil 
fcuuhU doUl i^VilS .( &iUb <| cj6du <ol0> 



g\ j^jJI jJ&Lo (JLi&j^ljjLuj . . CtejjJzJl cLoJj gyOdov Loxi& 

Ctiiis d&jJth cU^29 Cte&jjg 6 iloUil «JI A&b d) jfaib 
jLdJIJjcOyfg ( cLj&Qtig ) dSuoJ^ < T JMi>- y^klbi Ck')g) (jjo Co 



Lo&og . (#ju>M . . {g^0LpS> . . (&/0$l3U> ^sUwXl ^i0pU}p 
o/zxj gJtp &xj&{s> fro zioJ&dl jUtiwl LoJubo. d^doi ^10 fro 

frbvJl JOJ frog ^IjJ^Ulg <Z,jl#£)l ^Cbl ^(mS^Xi 

oM J^g ^ljj()2)l ^}Lo(^g J2ii)l ^M$tif ctijUdl 



dxjJijzJl J lav J? HDgSy JboJu 




<i?jio fro ^(j>gbl 4^0 J? t&MJjJ 



Y<f \ . . OtiAjiis &*ia$[ j^jjj tfjj c>l gLoJbl frog 



M 

J? YjO^- jfixbl Ms>jjmj duk>- jfiLo df jjjj (a9j& [j>(9.o^X^ 
jjf\ diudg J>(&9 cObtuu dUJl juo^dw (QjS*9 .o^/Xh 




Ul ^^-Lk» jJ) In-Ll* J^_t* <dj->^J 



^LlkJI jju ^ >L^»>U Xu^J ^jJlaJi J^*J| 



M 

dbpWtib ^4Sb^9 J?u^ lv<J(*H Jj&bl JPjjjj u9^ d^> 

J&9 < sbj^lJjl&OA^jL&JjU d9\^K^uju Jf fjJ>\9 .sbjjJdlfj^o 

! f dx9 0^0 cUgjj p) Co djL^UdJl ^Ybdol9 djjftbjJl gxj&)[ ojO 
Ja^jJig A&sdi juoj&j ^jOi sbjJ&il Jo(xjjjO fjJd^xw Jlxf 



M 

yol)l OuiOCu)^ gCixullH djjjzill fjuO^Mw Jiif f Jbol^jJig 

## 



1 i 



cJJJbi d&o&o^ 




\ A 





\3?ii 



J 





urn) t\h^ td^ V» (Oftii ^jlS- d&&o <xJbii fcuyoqi u\ jujI 



Jl^ h-Qfl (Usj^ oih <uoa» (Usjyo «vi)&fi)\ u\ dfiiwiN <*mm\ ^xsjo 



o\(Ulllt) CUD iJlC riUot/^ I lijilJ Q { KjiiQip * jmlijH o\(iiiiiD (JJD 

^t^F 9 ^^I^W^WPB^^P^P' ^P^RF ^^^^^PW^^^ ^v^^^V^^^^^^^H^^ ^V^^^^^^^^^^^^F ^B^p ^F flj^VI^^^F^F^P' ^^PW ^^^^p^^^^^ ™ ^^W^P^PB^^F^F^ ^■^^VF^P' 



ttl j3i6J\ Jl^ JUQJL5U \j Vibjy CU&ll) O^JJ 0p\jl>l9 



tdUypbjJI dUpb* ajjlmJI cJL^g tpull etiil JjjfjUlg ifiudwJI fl&tiil 

1X1 ^bjjJtJl Jy&J (XxSmjI Y^j(9 frjjgLo 

— S mm 

£Aj3 g[ GUkgJb joJ Co cU £jjdy ^^SUjo ^japj Juuo .sbjjjJl 



M 

Lo JlJ tfjjjLoJ J^Xv 9I osjjj ^jj^Xb g\ ^j^b ^plm^ 
gLulSD c^jlSJJ £"LbjJl ctezLaj jjtikujjg ! (db>- uujg ) >'&A& 

. (&jIjJl9 (XxjoJjj 

£ £ 

o\CA&ii&uA liQ frog t d*A)(sJl J? «jujU> \X*P9 J91 J? ^wlrdl 

** ## **#### 

y^kj YdDlijl iJl^yi y^kjQo^^ 1*0^9 d&JJJXXJ (QigJUJJjO £9jJ 

£ 

(gjaiiij Co *^/}& kJ^SUxxP Ji^Albg . jo^jxxh(j Co <J&~ Co 
j&fijjg i+^ljuftbtAk) I ojo £*9j&9 ^U^i^ig ^f\M dm? fro 
J<?6 Y 9 \ €>jf[juo 9 £jJjJI )S?j5 J I jid^yt dh) J I ZjfWoi 

. fjJj Lod)l d^-^k& (&JU <-AJjJJ9 

VJ dJ0Vfi)\ 0(^3 uUqjj <*u\ AmJl op duo cjum) .cUuuujjo 

u j> 9 u a u u 






&L)UpO\j) €>)UpO\ c)ljy $j+x9 jJjSJy !duujuJdJ\ 



: 3 ^j>tJI ^ojCj *L^uaJI l5*°^ <t*il j>s 




djyjJ> UJJj) djpbuyj} tbtiJU) ?L>JLxjUI . .jjjJudb 
. . 9j\jJ\Jly &ljljUL$yij} t>(jyj}joJlj} 0jJdJ\ J4&$ iJJJoJi 



l$/>-^ A^j* io^S\ jSOj c^ljjiiS 



\i\ bLplj y J±\ 



& & s 



£ 00 00 5 S 00 * I 

jjo\ dbg^p)[g Cl)(jLgMjJ(j yaAsJI . cLl^a/P 4 JI gl di^w.Jl /ujO^j Agxjj\ 

* * 00 00 " ** 
00 

00 ** 




\g9gSog sbjJ&Jl cLuljAJ lgJ&A\hvl (j^jjbjj^ sLol&g <Z*>)1]? sLouwl 



Ltfbkwl c>l <j&ZJ 0^0 iguSuoJ c/^biwl s>gS>g9 . . 



cLuMJl 0 .^(jujpbjJi 0 .&9jJ[ 0 0JO4M <-A}Xj *(j)JSl)[ 
Mb (jJ ^Ulfaxbl *i£) cbjJ ojo ! ^boXl ^Jjti Jb3* . .ougjdbi 

00 

0 djg&A&)b sbfij&l 



(ss) 




h&stip o\\\\n 





s s 



9 l^odxJl <j^(jJ[ 9 1/kJbdb % 
(juujuighlg <-jujl}2)1 Col . cLu^uJI (juClV 



(vb>- J? (j^jo^jq jjujUbl Jiobxil) Lo^lxA&i Sjjj £J\iS^oJ(9 jtibo 

• cbbOgjJl 

mm ^ mm 



$ S 



ynjuaiS>Lo (jujj GtiU i < T Ajxp ojOjl)[jgl)^ <09j>(xj9 (xxip £ulaPj 

J? [gx3& (\jb>oo) j9&2 < T JdU sbpyi (S&jjjjj j3 \<0\jg&29 



(so) 



. ^ {?9Xj0ojg Ckx9 Log dJgfi 




JJ3 .Xi* J)l^J j\ J>S^rJ ^Lu> u^LLJ (^J-Jb ua;> 



) 



UeuLjMJ J^AJLu^J CoJj^lJS ijuO 



<Q^^u^\S\ J ^uJL^> ^tLcJI ^j-V 

l^>^> kJuJau L^Lv DLJI j| DU> 



f ^1 



?dbaaj IdLo loJlc Uuuul ciiulbg (^)li© J® 



M 









AAA 


ljyti\ S^^JI JJJ O^J t 1/LJI >^JV JLJI 








J*_* JLJI iiJij 

ij* J iiL* JJb ^ 
Jl &JaJ\j ^jJlSJ eJiSjJu *j^oj 


?dosy 


4i.tLi.ll 4i. H L 








UJl^ (OfcjuUq <duyo<*J\ liiU^ 3 ?WbH duuoi&l u$p\ d& 



|l> tt 9 » W ^ tt i/ U U « U U U U j» « V * U « U if U O * u u w u • u 

oksJ\ ol& 3 eiiJOJA) £ua& Scx^jul pi e\ki\p 3 uj&jMq 



(S3) 




< dopOu&Q iLoJZii (j&9 c>l d9s&J\ 

•* * 00 * 

£ 

ijjLobdl Coo) 4?jjjl)[g djL&jJl <_)( gjO ,/kgj[jj3 < r jjjj(bg G0$U5? 
JyJb c>l gjj2Juui % . Jb&& Jgu&sJlg ^gSuS) (jGui/fju/yKI 

(0/^g dwjdgJlg <-jJz)lg ^gbdl (po JUg . J>(*jg Cbbzxw #0 
OUl /ix^y Log i&y&-A) gl Uoi& frupj a/ ' £u$6 Y<Jjjf IM 



M 











^Jj^J ^f<J kj;LjL>\ OjL* 











M 

• t • • s It 111 ». ^ s ~ * ^ 1**11 

dastll upjB u»q <(UH \qHoq to <i\ \qHoq cfli> ujB u# tSpuH 




9 f u v o « u u u ^ 

V-AJ^)I AAX) JJJ&JI >S^J 



CaijsJI IjJuu^uo ^IxSi jo3 cco^ill)! uujljil ^£>lix> i^uiuJ^ 
cO^ito vj^IjujIj 4 oad^OlSvilal ^xxiJlg vsiIp-^juj^oJJ 

tKUto ^XJ ^Jl c^xftll dlStX) 4 QJ^ftJI Q^ta 



(«) 

:duxiu)\q duolsM 6W(J\ $\p <& uV\» 

liCA ?^ut9i JIjC^I ^Uisl Ca^I oa^y. ojuum dsb 

£9j9 vjlilStO 4 ClUjjJI ^^pi^ CxSl) IgAwl 6^)9 

.^l OvxujiS^ v^luulil^ (JIj£)^)I *&\% cil&JIg p^kJI 





•J 




?dasy 


^JUI ^LiJ OUl jJ^, JX. jJl^ j 


i 

?dosy 


oL/l ij^r ^zJLLzj\ OJjJaL* oU^L/ J^r LJj_> L 





M 

dxxsJI crista aaa9 . IgJuSTy dSviiiiJ <|JI ojlidal V-xxiJl j^t L09 
Jj 6JwJI$ iuTjaJI 4 o 0 ^' Q^jsJI ^ byllal 

(J?9 cC^jsJI sij OOXxlsJI Qjjxlsi^ll V-AJ^)I C^Ty HA^UOJ dllftl&l 4$ 

pL*Ji -iJ-l o^Li 

Universal Gravitation Law 




M 

& 

nxx> *u$)ill>l <Ju»cJI ^AJJJjJI 4 Igijijo <w£- s9&yjO s£6f$-\ 

J ^SO/S-lg .G^jj vjUil (J&all U&J950 6Jb)X^ 0 & J^amiJ 
4 6^)9 s&Z) QafUct^l 0 ax(bgJ! l^ojtil Igjolso oj^ v|JI 



V V 




. jlgiJI fciiM d)lui9 gjJjjj 

. SiliClLI 4 ^liiCJI iwx^Jl d)Lu^ ^9 CuJjjj doall v 
(Juaj9 OwjDjVI c^Usbl das) (J9/JI9 wojsjJI 4 das)l v 



( 7 o) 





3. _l 








O) 




Co (4L09 . . dxsdb Co i&Log igj^dl) db(9 r°K>l Og 

— s s s s s 

sb/ \ oPj^ jux^JI dUJg j9joX\ <*i& . . ctiyLa^g cbli&g 
Otujlbl djjjjJz? J? Gto_?GJI ya£U^twJ ,^t&oXlg 

cpd?? j3 ) ctoj>6dl cCii yoo) (xuj o I t)Juy VCo Col 



. Cilxx^lSzJdjg (jjY(s\Sl& ^gjojjjjg (jPj^kxw (^Ji 

uWkiq oodjpw ..djusup uu^dui u» u)<^ <Sp (Old 
(jjd (OftdUu? chip (Cxdyp <oj o\ uc^jubv suxlsmq oq^j\>cb\ ujjjlujj 

* • ^tt S • tt U SB* 11* M ■ • V tt U V U l| Ik * u * 



J?Li)9 Ox0[gjog diyuog Mb\ ^\jj3 [^mxSo joJ a® IM jbJ&Wi 



diLaxJl ^lyJ&iJl Jl ^jfjuJi t&fidl v^M fjuo d&Dl xJj4)[ 



:dx)(l)[ 



M 

yOAi/VG (jv^is> oLuxjuiI li&) 6 joS>/Ju JgAxuiLo jo&g 0^9 cLziw 
yfluueJO jdJ&Xjo (jvghdl jjjj 6 (cjujJI J? j&j&Xjo jjJxa gl J2A9 

mm 5 00 5 mm * 

^Jth Lwjj gl £jjft{S^oJ CbukJl dtt* Y^jljiA/291 6 J#&Oj&? Lojd& 

mm 

\9teSuY9 frjLaiJig ^Q&jlhl <juO jyjtfJl f)<\ gl^/l Ckx9 

IdjjyOl df OuuJ igxXig .cLu^JI OjO Ljj> £uL#i)l <^uif o\g 
jl dl>o < jjjjljJoi <Zr9\jjjy\ / y& fr&jJlg dju/)J (L&lj K-AjJLul x!>gjg 

s s * 00 ***** 

6 cLol gl cLulg ofrt fa? <J^3 jlg>- o& *>ji& dudsJl J^lXj 

mm 

rnrg cLo^Ai) d9jjdd) CbX9j ^jJl Co <^J 0 <j&%J lgJLau3 
dxid &*Jl (JL&Xj cU&h dSj^OJ dfghuJ (JjJ/J d&g f (A1)3wjj0 
<J<& bjL> cLo^AjJ^o (Jul f>l ?d*9 Co jj&g 

Yg (JzsJl (j^*d9 cUiSdjg cWj^l) (jiuJg <. Cbju&g <0i&(jm9 
/>( okjjft hi ^u b dxsihjj liCo : ^Ijlpdl ddjjol 0JO9 .Jt&Jol 
(fab? o& o\ cpl^v Jjlx) dblj <X>>f Jyjb t>l j&jg ? <z,jl]z)l 



0 



t>( , (i&yjftyjOJ &9)i& cUg dx9 lgjxx9(Jub <jl tjJUy Cb jJ>\ JlLog 
. . .'c>J>f Coju^ ? y& LojJl& <d9j& g® Co cUluy 

AjIj ?<Zd9 liCo :g[ 



\iU> :dtalk> oLxub <U)\ to d^B u& 
\ocaxy3jo caJsJ\ difikiuuo 6ft : ftto <ju6a9 <Wb fciyxi 6\ juu 

W..J | | | « | * « | | » II U W u ^ | «> u o w * II V 

xii (l9V))Q\ <cxKI\ ji^ ojjjlS- (oW§\ ao dxx^ upiS q\ <JU J 
3 elk^)Q d) ekS-Q eli)jii) cxhll jup u\ tuwps JDc^ dub\ 




sbjjSd) dxxkmii JjfixJl £cl*a&a) d^l Jjjp c^2^ i puiw Co t)Cf 

^ 5 £ £ 




0* 



£ £ 



M 

s s 

00 

Uiiiil «\l)lflH (JJD (jU^bll (JJO JlS U5L5U1Q U&\% 

ojjiUq fcpiiJl uc*W ch)\^ a» u\ uWbt!b\q 

s 

< J<& <£j(bl d~?9J& J<9g < dLcu) <£j(bl jJluv (jJtf&z^jJi JuoJoi 
t&^jjLu joj hi GteLcuO frxxCb L&xtig < d^sdb dLouO %kjft[gjo 

£ £ £ 

Jg\ (jjjjjjjJi &juJl) zLfi&l t^>( < >dJiJb LojuL&cDb La9 ,^LouO <^gXxjj[j 
(&oj (®ii*A) dxdfJ !dud& £j(bl .'L&gSb i#J ^pboo 

£ 



M 

jMlfJji*- (l^uxti J {$1)3) f Gk>-jju ^gLui* (rt azl^ 




<t?jL& 6 /uJ^Liiig du/Oi (Xugf Co y^pU < J& <4JjJl9 J>\ Jbolpdl oP*} 
c\l$?9 LgJLo fcjScb o\ Co 0^9 <• ObjjjM ^Iglw J$ cLojXf&g CiLujJ 

if > y&yb<t>j9jj jjibtfjji d&u&xjoj jjib < j^- jjfi dujij 

099 949 < (&JJ9&9 (4&9JU J?j9J2a)1 CbJl xhpp Co jJ>{j ObjjJol9 

jj>gj d$9 .?y&y\ dj2wl9J sUjjM duludl &OjbzAk)l Jjfij 
<^i)l ^IjiUbl J) Co^ f (Jl9jl® dbojsJ dbii? <jPj& <b>p9 
^bJb^)<zJjAj3jL&cl^<^ f ^[9)[ oPA 

.otjULCiu^loUCiil 



• 


( - ) l&JbUD 






— m» j 










< cLu?,VI JciijDU) ^ 




. djjyjtfl <^)(f hi >f 


. oigxdig <JM*)l AxAkxpj dyJ>(s>S 






! chjy ojj ^jJl ^ CDC)/ :^&[ 9 i)(Lo 







(+) Vftj^d 









zbjjjJl ^ULuJqj juu5? (jfij^doi j{f ou> . cty^zs <jPj*a 

OxxSo Ocju>( (jj&Xzjjj big . dp&igg dfaajyuog Ob[jJ> dhjfcj (®Ajl#9g 
^cubdl c^tiil (#xx#> ^u^btxJ ^j9j&> 

oi&b ^-&g jjg3 (^ibixujog ^(jjl&lg ^bgjxog 

.dx)l^li^UyiJ^IIj^l^}LoAJlg .oujlM^UQpg 





( - ) \£b&sup 










Juo^dig 












^ (XAkS^oJlg (jjjj IjJo & 



































up\\sk\ 


( - ) \&&SbP 


(+) 




















— 


















alibi &za)(j> J dpUjAJl dbMc^jj^:^9lpJlLo 




. (Dy^g ^[gjjjig (^(^)\g ^j^JuOg ^IjUwg ^Q2^og jgj^o <j^o 




/k$&k&9 djglblg ^j^pbi o&C&U JUtpXl ^Ij^Y^Jb^j ipo 

±Jl <Six>9 *LoJ&dl ^iuogj &9j3zio g\ <. MLo jiplwg JgJlLo 

0^9 ij(£a&)J sLcJ&dl yzxuJ o&*P9 295*9 *^9 • d99u0jJbl /L$i)(3Co 

.djlXsJlg^isJl 





/ \ u * * 

(-) Vkflajya 




oWkJ^ joJfadl ^j^jP ^9mj3 




00 


00 
















00 ** 










. diiiblg d9^l 




0 d&JtfCo L&i&UfrS 


OJjuLog j^Ju)g^fj>^Lw /lJ(& 

00 ^ 








0 Lgi^fJufg &&S>lgj 


* * 00 








0 jo^j Av&Yi MA& 



(ss) 



<J^h <cte&l>Jl djjbjj^Jl ^]b^oJ[ o^o juj&dl CajIj 

(jfapxi Cjuo1& Loax& ^jjjjjg ^bjjJtX) dxixhJl ^j^xpii < Jp&8 





s 

dub cLo(0< Zjp&i joA*l)[ duuG&[g *(jjjJt)l jol&g gy&Joi9 /k)(x)l ^ 
< r Auiv c^juL&j j3 tjjgjo J&lguo ojo U$j3 Log (c\5%p jo3[) dpgjjMxJi 



•JLsjJdLwg .yz&9 JboLx) <&JJJJ> (jiyjLo d?JJ&}9 d?/wu &19j\ X5?^> 



olS' j 2 j LoJi!! ^IjJ 43b I LJjJ! ^IjJ Ju^ jli' ^ ) 



dbjo]L^\g ^J^bf9 dJjjQjQg JuuouO £XX5? aX^I jl5>^lf ^^iM JCL09 



s 

^J)g ^Lu&SmjJI <0isi) jjgj^pj joS9 6 £juJbo *Uw(j A&&9 cP° fatitijurf 



(ss) 





( \ iiVn«tA 

V / \HXH3CJ|Q 


( 4.^1 UmOl 


g-tijgjog jjgjipj ^[jW 




. (Q/>&g 






. ^biajJlg ^LwJl ojq 




O) xhppg jL0(Ab I J&jJp^ 


^J<&&Sujo g® Co OJ0ai^i3j3^ 






0 <0jJJJ\JUO 










&J9jJ>\ glfrlaW ! (&l/>l jJL&l joJ \jgtig jJ>gj iojj .'^IgJlLo 


— 


j<4plg tCdxk&dx^gjGCog+z 


s 















1 mm ** t mm -A 






m * 




























msbjjM 

m»-S mm 












[jj[$9 &h>- . . Gl/li k$? g0 ! /Cu^i>f Co a)ljJ Log 

jUdDl jjuojj . . cLoIjlSJjjjI K-juutf? JU d>s>(9 [jijjftig dx)jj2& 
J? d&yuomuuog dvpjjog dogx\jG ^LogJ&o (jjO Cxt/dYi J? Co <J?j3 abb 
OJQ JJjJ Col; fisting c^gjjJJbJl ^[gi9 02x5* CoJ Y^cixwib Cx9g ^\ 
d&pjjQ kJI JmPJ ULog . . dJgj&ujj Cb3 jjjj Co jJjJJg 

fro x!>gj ! ? *bj^l^(juj(jL)l0jJ&£^ 

Co ^bjdibl o^o <ji ' ObgjlDl ^Ulpg C*Wpd (fyAiig 

S&pg ASiliwl db(!>Xb duuljjJl *bjjJt)l g®(JLo J? /k®jL&(xiy 

. ^\j{jjJ>\ dkxwX £-j>Lojg ^jjujJlg jgj^b 



Ul)U\j\ 








dUxJIA) jJUJULA) CLoljiSdwi ^ 

00 0 00 


(9qjqj0 [jjafbo <ZamjA9 gUj&Smj 








^ mm mm S 


• . jb>uO 

0 

00 




y vj 


sbjjM/jaxZzAk) Ig^axuaJol 








*^/y&9 OJL0J (1)1 -> Cgb^l 

^X** mm S mm* " 


* dhjlj jjwb jjuojuo t&jjjjo gl 








Ck&a/Ci in hi a firi*hl ^ 1* I &n t/lnVA 














00 00 






00 



— {»)— 



J I ->>V t)U) <^(XX)l /juD d&& < J<& ^(^1 ^iil CCU JU0L5JI 

j9j&9ojockx9 Log ,dSu3g3g CiVi fro dj&So 949 ^[gjPg ^J> ojO Ckx9 *^J&9 

S S £ 

(Juu))xb\(| clxuH ouo V$ 6\ utfpl jl§ u\i!U <Ak\)3 xsu elil <i»l 

UttMUU » u u u u u u u u u » o u » 'u U 9 U « W U U tf WW 9 w 9 o w » u 

(O^jjo jylU \u»\ kU** uiill uVblsHq «\als)\ o)U)\i<l tl^qjq W 

o u if o u » u if u u u u u o 11 U 9 ^ U U ^ W W U 4) U V U W t)t»U 

..ouoq uvoj all cfopbx \m\]m\ cbyluU pim)c$ <U) <?Uojl fop&u) 

9 U 3» 4 tf U W » I UWWUU9WWWUU V UU9UWWUU U 9 V u 

Olauujo 0)19 m^u ?V>)xfiU dupiMc* &^d£J\ cjjbjjl udptiq 
Iftjoibi ouoq libla^ upjBq bMsb\ l^UlbdJoq tlSvJW^q u# 

<cx)l^ l&jo&i a»q <X^c>jcmil>\q clu)!b\q cbqiib\ f>^^\ diWiqq (Oxbilllq 



M 

i s > 

intro.nano@hotmail.com :^g^y\jjy^[J^^(xx)[ J^ls 

+ 477 f(V 7K/*™?) .'o^^ij^gi 



f> f - • <?/)) /)£ jibAI /f 7 ^cOJIjua^ 



(A}[ ^Jj^g juo^oo (jjujw tixjAwg lyjl&g (JLlv ^Jj2> jolwg cOJi ^J^Pg 



r 



